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Bechtel Hanford Inc.
SDG H0517

Case Narrative

1.0 GENERAL
Bechtel Hanford Inc. Sample Delivery Group H0517 is composed of ten solid (soil) samples
designated under SAF No. B99-078 with a Project Designation of: 200 Area Source
characterization-200-CW-1 OU.

The samples were received as stated on the Chain-of-Custody documents. Any
discrepancies are noted on the TNU Sample Receipt Checklist. The Gamma Scan results
were reported to BHI via fax on October 19, 1999 while the Total Strontium data was faxed
to BHI on November 8, 1999.

2.0 ANALYSIS NOTES

2.1 Gamma Scan Analyses
No problems were encountered during the course of the analyses.

2.2 Total Strontium Analyses
No problems were encountered during the course of the analyses. The MDA of
sample BOW9K5 was greater than the RDL however the sample activity was much
greater than the MDA or RDL.
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SDG 7197

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

SAMPLE SUMMARY

I CLIENT SAMPLE ID LOCATION

LAB CHAIN OF

MATRIX LEVEL SAMPLB ID SAP NO CUSTODY COLLECTED

BOW9XO GP-12 SOLID N909038-01 B99-078 B99-078-107

BOW9K1 GP-12 SOLID N909038-02 899-078 B99-078-107

BOW9K2 GP-12 SOLID N909038-03 B99-078 B99-078-107

BOW9K3 GP-12 SOLID N909038-04 B99-078 B99-078-107

BOW9K4 GP-12 SOLID N909038-05 B99-078 B99-078-107

BOW9K5 GP-12 SOLID N909038-06 B99-078 B99-078-107
80W9K6 GP-12 SOLID N909038-07 B99-078 B99-078-107

BOW9K7 GP-12 SOLID N909038-08 B99-078 B99-078-107

80W91C8 GP-12 SOLID N909038-09 B99-078 899-078-107

BOW9L9 GP-12 SOLID N909038-10 B99-078 B99-078-107

Method Blank SOLID N909038-12 B99-078
Method Blank SOLID N909038-15 B99-078

Lab Control Sample SOLID N909038-11 B99-078

Lab Control Sample SOLID N909038-14 B99-078

Duplicate (N909038-01) GP-12 SOLID N909038-16 899-078

Duplicate (N909038-02) GP-12 SOLID N909038-13 B99-078

09/01/99 07:10

09/01/99 07:10

09/01/99 07:35

09/01/99 07:56

09/01/99 08:03

09/01/99 08:21

09/01/99 08:25

09/01/99 08:32

09/01/99 08:45

09/01/99 08:55

09/01/99 07:10

09/01/99 07:10

SAMPLE SUMMARY
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Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517



SDG 7197

Contact Kevin C. Johnson

CHAIN OF

OC BATCH CUSTODY CLIENT SAMPLE ID

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

Client Hanford

QC S UMMARY Contract TrzB-SBB-26925

Case no SDG-H0517

$ SAMPLE BASIS DAYS SINCE LAS DEPARTMENT

MATRIX SOLIDS AMOUNT AMOUNT RECEIVED COLL SAMPLE ID SAMPLE ID

7197 B99-078-107 BOW9KO SOLID 91.2 09/03/99 2 N909038-01 7197-001

BOW9K1 SOLID 90.9 09/03/99 2 N909038-02 7197-002

BOW9K2 SOLID 88.8 09/03/99 2 N909038-03 7197-003

BOW9K3 SOLID 80.6 09/03/99 2 N909038-04 7197-004

BOW9K4 SOLID 84.5 09/03/99 2 N909038-05 7197-005

BOW9KS SOLID 96.7 09/03/99 2 N909038-06 7197-006

BOW9K6 SOLID 94.9 09/03/99 2 N909038-07 7197-007

BOW9K7 SOLID 92.0 09/03/99 2 N909038-08 7197-008

BOW9K8 SOLID 92.3 09/03/99 2 N909038-09 7197-009

9OW91:9 SOLID 94.0 09/03/99 2 N909038-10 7197-010

Method Blank SOLID N909038-12 7197-012

Method Blank SOLID N909038-15 7197-015

Lab Control Sample SOLID N909038-11 7197-011

Lab Control Sample SOLID N909038-14 7197-014

Duplicate (N909038-01) SOLID 09/03/99 2 N909038-16 7197-016

Duplicate (N909038-02) SOLID 90.9 09/03/99 2 N909038-13 7197-013

QC SUMMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

SDG 7197 Client Hanford

Contact Kevin C. Johnson P R E P B AT C.' H SUMMARY Contract TRB-SBB-207925

Case no SDG-H0517

TEST MATRIX METHOD

PREPARATION ERROR PLANCHETS ANALYZED QUALI-

BATCH 20 % CLIENT MORE RE BLANK LCS DUP/ORIG MS/ORIG PIERS

Beta Counting

SR SOLID Total Strontium in Soil 6893-153 10.0 10 1 1 1/1

Gamma Spectroscopy

GAM SOLID Gamma Scan 6893-153 15.0 10 1 1 1/1

Duplicates and Matrix Spikes are those with original (Client) sample in this Sample Delivery Group.

Blank and LCS planchets are those in the same preparation batch as some Client, Duplicate or Spike sample.

PREP BATCH SUMMARY
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

SDG 7197 Client Hanford

Contact Kevin C. Johnson WORK S UMMARY Contract TRB-SBB-207925

Case no SDG-H0517

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUF-

COSTODY SAP No RECEIVED PLANCRET TEST FIX ANALYZED REVIEWED BY METHOD

BOW9KO N909038-01 7197-001 GAM 10/14/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-001 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

BOW9K1 N909038-02 7197-002 GAN 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-002 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

899-078-107 B99-078 09/03/99

BOW9K2 N909038-03 7197-003 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-003 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

BOW9K3 N909038-04 7197-004 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-004 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

BOW9K4 N909038-05 7197-005 GAM 10/16/99 10/19/99 N.N Gamma Scan

GP-12 SOLID 09/01/99 7197-005 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

80119K5 N909038-06 7197-006 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-006 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

BOW9K6 N909038-07 7197-007 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-007 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 299-078 09/03/99

BOW9K7 N909038-08 7197-008 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-008 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

8OW9K8 N909038-09 7197-009 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-009 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

899-078-107 B99-078 09/03/99

BOW9L9 N909038-10 7197-010 GAM 10/15/99 10/19/99 NJV Gamma Scan

GP-12 SOLID 09/01/99 7197-010 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

B99-078-107 B99-078 09/03/99

WORK SUMMARY
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SDG 7197

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

WORK SUMMARY, cont.
Client Hanford

Contract TRB-SBB-20792S

Case no SDG-H0517

CLIENT SAMPLE ID LAB SAMPLE ID

LOCATION MATRIX COLLECTED SUF-

CUSTODY SAF No RECEIVED PLANCHBT TEST FIX ANALYZED REVIEWED BY METHOD

Method Blank N909038-12 7197-012 GAM 10/15/99 10/19/99 NJV Gamma Scan

SOLID

B99-078

Method Blank N909038-15 7197-015 SR 11/01/99 11/08/99 NOV Total Strontium in Soil

SOLID

B99-078

Lab Control Sample N909038-11 7197-011 GAM 10/15/99 10/19/99 NOV Gamma Scan

SOLID

B99-078

Lab Control Sample N909038-14 7197-014 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

SOLID

B99-078

Duplicate (N909038-01) N909038-16 7197-016 SR 11/01/99 11/08/99 NJV Total Strontium in Soil

GP-12 SOLID 09/01/99

B99-078 09/03/99

Duplicate (N909038-02) N909038-13 7197-013 GAM 10/15/99 10/19/99 NJV Gamma. Scan

GP-12 SOLID 09/01/99

899-078 09/03/99

COUNTS OF TESTS BY SAMPLE TYPE
TEST SAP No METHOD REFERENCE CLIENT MORE RE BLANK LCS DUP SPIKE TOTAL

GAM B99-078 Gamma Scan GAMMAHI 10 1 1 1 13

SR B99-078 Total Strontium in Soil SRTOTAL 10 1 1 1 13

TOTALS 20 2 2 2 26

WORK SUMMARY
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0517
N909038-12

METHOD BLANK
Method Blank

SDG 7197

Contact Kevin C. Johnson

Lab sample id N909038-12

Dept sample id 7197-012

Client/Case no Hanford SDG-H0517

Contract TRB-SBB-207925

Client sample id Method Blank

Material/Matrix SOLID

SAP No B99-078

ANALYTE CAS NO

RESULT 2a ERR

pCi/g ( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Potassium 40 13966-00-2 U 0 .31 U GAM
Cobalt 60 10198-40-0 U 0 .010 0 .050 U GAM

Cesium 137 10045-97-3 U 0 .009 0 .10 U GAM
Europium 152 14683-23-9 U 0 .031 0 .10 U GAM
Europium 154 15585-10-1 U 0 .026 0 .10 U GAM

Europium 155 14391-16-3 U 0 .041 0 .10 U GAM
Radium 226 13982-63-3 U 0 .020 0 .10 U GAM
Radium 228 15262-20-1 U 0 .045 0 .20 U GAM
Thorium 228 14274-82-9 U 0 .019 U GAM
Thorium 232 TH-232 U 0 .045 U GAM
Americium 241 14596-10-2 U 0 .071 U GAM
Uranium 238 U-238 U 1 .3 U GAM
Uranium 235 15117-96-1 U 0 .055 U GAM

200 Area Source chrctztn-200-CW-1 OU

QC-BLANK 31894

METHOD BLANKS

Page 1
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-15 Method Blank
METHOD BLANK

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-15 Client sample id Method Blank

Dept sample id 7197-015 Material/Matrix SOLID

SAF No B99-078

RESULT 2o ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIBRS TEST

Total Strontium SR-RAD 0.102 0.39 0.40 1.0 U SR

200 Area Source chrctztn-200-CW-1 OU

QC-BLANK 32151

METHOD BLANKS
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TMA/RICHMOND
SAMPLE DELIVERY GROUP I10517

N909038-11

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Case no TRB-SBB-207925

Lab sample id N909038-11 Client sample id Lab Control Sample

Dept sample id 7197-011 Material/Matrix SOLID

SAP No B99-078

RBSULT 2n ERR AIDA RDL QUALI- ADDED 2a ERR REC 3u IMfS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g PIERS TEST pCi/g pCi/9 t (TOTAL) LIMITS

Cobalt 60 0.381 0.035 0.019 0.050 GAM 0.371 0.015 103 72-128 80-120

Cesium 137 0.444 0.031 0.020 0.10 GAM 0.403 0.016 110 72-128 80-120

200 Area Source chrctztn-200-CW-1 OU

I

QC-LCS 31893

LAB CONTROL SAMPLES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-14

LAB CONTROL SAMPLE
Lab Control Sample

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Case no TRB-SBB-207925

Lab sample id N909038-14 Client sample id Lab Control Sample

Dept sample id 7197-014 Material/Matrix SOLID

SAF No B99-078

RESULT 2u ERR MDA RDL QUALI- ADDED 2u ERR REC 3u LMTS PROTOCOL

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIERS TEST pCi/g pCi/g E (TOTAL) LIMITS

Total Strontium 13.8 1.0 0.78 1.0 SR 12.2 0.49 113 78-122

200 Area Source chrctztn-200-CW-1 OU

QC-LCS 32150

LAB CONTROL SAMPLES
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-16

DUPLICATE
BOW9KO

SDG 719 7 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Case no TRB-SBB-207925

DUPLICATE ORIGINAL

Lab sample id N909038-16 Lab sample id N909038-01 Client sample id B0W9K0

Dept sample id 7197-016 Dept sample id 7197-001 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 07:10

% solids 91.2 Custody/SAF No 899-078-107 B99-078

DUPLICATE 2a ERR MDA RDL QUALI- ORIGINAL 2o ERR MDA QUALI- RPD 3o PROT

ANALYTE pCi/g (COUNT) pCi/g pCi/g FIBRS TEST pCi/g (COUNT) pCi/g PIERS $ TOT LIMIT

Total Strontium 0.084 0.49 0.32 1.0 U SR 0.064 0.15 0.20 -U

200 Area Source chrct2tn-200-CW-1 OU

I

QC-DUP#l 32152

DUPLICATES

Page 1
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DUP
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-13

DUPLICATE
BOW9K1

SDG 7197

Contact Kevin C. Johnson

DUPLICATE

Lab sample id N909038-13

Dept sample id 7197-013

% solids 90.9

ORIGINAL

Lab sample id N909038-02

Dept sample id 7197-002

Received 09/03/99

% solids 90.9

Client/Case no Hanford SDG-H0517

Case no TRB-SBB-207925

Client sample id BOW9K1

Location/Matrix GP-12 SOLID

Collected 09/01/99 07:10

Custody/SAP No B99-078-107 B99-078

ANALYTE

DUPLICATE

pCi/g

2c ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

ORIGINAL

pCi/g

2o ERR

(COUNT)

MDA

pCi/g

QUALI-

PIERS

RPD

§

3o PROT

TOT LIMIT

Potassium 40 15.7 1.9 0.29 GAM 15.1 0.73 0.35 4 38

Cobalt 60 U 0.025 0.050 U GAM U 0.037 U -

Cesium 137 33.2 0.19 0.061 0.10 GAM 31.7 0.23 0.081 5 32

Europium 152 U 0.17 0.10 U GAM U 0.24 U -

Europium 154 U 0.086 0.10 U GAM U 0.13 U -

Europium 155 U 0.11 0.10 U GAM U 0.18 U -

Radium 226 U 0.11 0.10 U GAM 0.700 0.11 0.14 146 70

Radium 228 U 0.18 0.20 U GAM 1.05 0.16 0.15 142 71

Thorium 228 0.407 0.26 0.068 GAM 0.985 0.072 0.10 83 68

Thorium 232 U 0.18 U GAM 1.05 0.16 0.15 142 71

Americium 241 U 0.055 U GAM U 0.26 U

Uranium 238 U 3.0 U GAM U 4.5 U -

Uranium 235 U 0.18 U GAM U 0.29 U -

200 Area Source chrctztn-200-CW-1 OU

QC-DUP#2 31895

DUPLICATES

Page 2
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-01

DATA SHEET
BOW9KO

SDG 7197

Contact Kevin C. Johnson

Lab sample id N909038-01

Dept sample id 7197-001

Received 09/03/99

g solids 91.2

Client/Case no Hanford SDG-H0517

Contract TRB-SBB-207925

Client sample id BOW9KO

Location/Matrix GP-12 SOLID

collected 09/01/99 07:10

Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2o ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 0.064 0.15 0.20 1.0 U SR

Potassium 40 13966-00-2 U 0.61 U GAM

Cobalt 60 10198-40-0 U 0.011 0.050 U GAM

Cesium 137 10045-97-3 15.3 0.18 0.020 0.10 GAM

Europium 152 14683-23-9 U 0.074 0.10 U GAM

Europium 154 15585-10-1 U 0.039 0.10 U GAM

Europium 155 14391-16-3 U 0.075 0.10 U GAM

Radium 226 13982-63-3 U 0.042 0.10 U GAM

Radium 228 15262-20-1 U 0.079 0.20 U GAM

Thorium 228 14274-82-9 U 0.32 U GAM

Thorium 232 TH-232 U 0.079 U GAM

Americium 241 14596-10-2 U 0.14 U GAM

Uranium 238 U-238 • U 1.4 U GAM

Uranium 235 15117-96-1 U 0.099 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 1
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-02

DATA SHEET
BOW9K1

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-02 Client sample id BOW9K1

Dept sample id 7197-002 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 07:10

°s solids 90.9 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

20 ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 0.265 0.10 0. 15 1.0 J SR

Potassium 40 13966-00-2 15.1 0.73 0. 35 GAM

Cobalt 60 10198-40-0 U 0. 037 0.050 U GAM
Cesium 137 10045-97-3 31.7 0.23 0. 081 0.10 GAM

Europium 152 14683-23-9 U 0. 24 0.10 U GAM

Europium 154 15585-10-1 U 0. 13 0.10 U GAM

Europium 155 14391-16-3 U 0. 18 0.10 U GAM

Radium 226 13982-63-3 ^0.700 0.11 0. 14 0.10 GAM

Radium 228 15262-20-1 1.05 0.16 0. 15 0.20 GAM

Thorium 228 14274-82-9 0.985 0.072 0. 10 GAM
Thorium 232 TH-232 1.05 0.16 0. 15 GAM

Americium 241 14596-10-2 U 0. 26 U GAM

Uranium 238 U-238 U 4. 5 U GAM

Uranium 235 15117-96-1 U 0. 29 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHBETS

Page 2
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-03 BOW9K2
DATA SHEET

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-03 Client sample id BOW9K2

Dept sample id 7197-003 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 07:35

g solids 88.8 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Total Strontium SR-RAD 2.73 0 .22 0 .16 1 .0 SR
Potassium 40 13966-00-2 15.2 0 .92 0 .38 GAM

Cobalt 60 10198-40-0 U 0 .042 0 .050 U GAM

Cesium 137 10045-97-3 850 1 .6 0 .37 0 .10 GAM

Europium 152 14683-23-9 U 1 .4 0 .10 U GAM

Europium 154 15585-10-1 0.362 0 .21 0 .21 0 .10 GAM

Europium 155 14391-16-3 U 0 .89 0 .10 U GAM

Radium 226 13982-63-3 0.686 0 .36 0 .52 0 .10 GAM

Radium 228 15262-20-1 0.994 0 .36 _ 0 .40 0 .20 GAM

Thorium 228 14274-82-9 0.954 0 .40 0 .62 GAM

Thorium 232 TH-232 0.994 0 .36 0 .40 GAM

Americium 241 14596-10-2 U 1 .0 U GAM

Uranium 238 U-238 U 10 U GAM

Uranium 235 15117-96-1 U 1 .4 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 3
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Version Ver 1.0
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-04

DATA SHEET
BOW9K3

SDG 7197

Contact Kevin C. Johnson

Lab sample id N909038-04

Dept sample id 7197-004

Received 09/03/99

e solids 80.6

Client/Case no Hanford SDG-H0517

Contract TRB-SBB-207925

Client sample id BOW9K3

Location/Matrix GP-12 SOLID

Collected 09/01/99 07:56

Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 2.42 0 .21 0 .16 1.0 SR
Potassium 40 13966-00-2 17.4 0 .59 0 .23 GAM
Cobalt 60 10198-40-0 U 0 .026 0.050 U GAM
Cesium 137. 10045-97-3 0.069 0 .018 0 .021 0.10 J GAM
Europium 152 14683-23-9 U 0 .060 0.10 U GAM
Europium 154 15585-10-1 U 0 .082 0.10 U GAM
Europium 155 14391-16-3 U 0 .12 0.10 U GAM
Radium 226 13982-63-3 0.747 0 .055 0 .050 0.10 GAM
Radium 228 15262-20-1 1.02 0 .12 0 .12 0.20 GAM
Thorium 228 14274-82-9 0.920 0 .036 0 .031 GAM
Thorium 232 TH-232 1.02 0 .12 0 .12 GAM
Americium 241 14596-10-2 U 0 .082 U GAM
Uranium 238 U-238 U 3 .2 U GAM
Uranium 235 15117-96-1 U 0 .094 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 4

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/08/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-05

DATA SHEET
B0W9K4

SDG 7197

Contact Kevin C. Johnson

Lab sample id N909038-05

Dept sample id 7197-005

Received 09/03/99

g solids 84.5

Client/Case no Hanford SDG-H0517

Contract TRB-SBB-207925

Client sample id BOW9K4

Location/Matrix GP-12 SOLID

Collected 09/01/99 08:03

Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2v ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 2.28 0 .20 0.15 1. 0 SR

Potassium 40 13966-00-2 18.8 0 .76 0.30 GAM

Cobalt 60 10198-40-0 U 0.038 0. 050 U GAM
Cesium 137 10045-97-3 0.098 0 .037 0.041 0. 10 J GAM

Europium 152 14683-23-9 U 0.087 0. 10 U GAM

Europium 154 15585-10-1 U 0.13 0. 10 U GAM

Europium 155 14391-16-3 U 0.12 0. 10 U GAM

Radium 226 13982-63-3 0.879 0 .076 0.072 0. 10 GAM

Radium 228 15262-20-1 1.12 0 .17 0.16 0. 20 GAM

Thorium 228 14274-82-9 1.08 0 .050 0.050 GAM

Thorium 232 TH-232 1.12 0 .17 0.16 GAM

Americium 241 14596-10-2 U 0.32 U GAM
Uranium 238 U-238 U 4.5 U GAM

Uranium 235 15117-96-1 U 0.16 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 5

SUMMARY DATA SECTION
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-06

DATA SHEET
BOW9K5

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-06 Client sample id BOW9K5

Dept sample id 7197-006 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 08:21

°s solids 96.7 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

( COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Total Strontium SR-RAD 49.7 2 .8 1. 4 1. 0 SR

Potassium 40 13966-00-2 10.2 0 .61 0. 29 GAM

Cobalt 60 10198-40-0 U 0. 032 0. 050 U GAM

Cesium 137 10045-97-3 U 0. 030 0. 10 U GAM

Europium 152 14683-23-9 U 0. 077 0. 10 U GAM
Europium 154 15585-10-1 U 0. 11 0. 10 U GAM

Europium 155 14391-16-3 U 0. 11 0. 10 U GAM

Radium 226 13982-63-3 0.329 0 .058 0. 061 0. 10 GAM

Radium 228 15262-20-1 0.532 0 .12 0. 12 0. 20 GAM

Thorium 228 14274-82-9 0.506 0 .036 0. 038 GAM

Thorium 232 TH-232 0.532 0 .12 0. 12 GAM

Americium 241 14596-10-2 U 0. 17 U GAM

Uranium 238 U-238 U 4. 2 U GAM

Uranium 235 15117-96-1 U 0. 15 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 6

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

version Ver 1.0

Form DVD-DS
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-07 BOW9K6

DATA SHEET

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-07 Client sample id BOW9K6

Dept sample id 7197-007 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 08:25

°s solids 94.9 Custody/SAF No B99-078-107 B99-078

RESULT 2o ERR MDA RDL QUALI-

ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Total Strontium SR-RAD 7.10 0. 40 0.20 1.0 SR

Potassium 40 13966-00-2 11.0 0. 38 0.15 GAM

Cobalt 60 10198-40-0 U 0.015 0.050 U GAM

Cesium 137 10045-97-3 1.26 0. 035 0.020 0.10 GAM

Europium 152 14683-23-9 U 0.049 0.10 U GAM

Europium 154 15585-10-1 U 0.059 0.10 U GAM

Europium 155 14391-16-3 U 0.049 0.10 U GAM

Radium 226 13982-63-3 0.390 0. 036 0.034 0.10 GAM

Radium 228 15262-20-1 0.486 0. 077 0.077 0.20 GAM

Thorium 228 14274-82-9 0.501 0. 024 0.024 GAM

Thorium 232 TH-232 0.486 0. 077 0.077 GAM

Americium 241 14596-10-2 U 0.060 U GAM

Uranium 238 U-238 U 2.0 U GAM

Uranium 235 15117-96-1 U 0.071 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 7

SUMMARY DATA SECTION

Page 20

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-DS

Version 3.06

Report date 11/08/99



TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-08

DATA SHEET
BOW9K7

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-08 Client sample id BOW9K7

Dept sample id 7197-008 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 08:32

% solids 92.0 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 7.15 0.35 0.17 1.0 SR

Potassium 40 13966-00-2 12.5 0.54 0.21 GAM

Cobalt 60 10198-40-0 U 0.024 0.050 U GAM

Cesium 137 10045-97-3 3.07 0.069 0.035 0.10 GAM

Europium 152 14683-23-9 U 0.082 0.10 U GAM

Europium 154 15585-10-1 U 0.083 0.10 U GAM

Europium 155 14391-16-3 U 0.12 0.10 U GAM

Radium 226 13982-63-3 0.519 0.064 0.061 0.10 GAM

Radium 228 15262-20-1 0.673 0.10 0.099 0.20 GAM

Thorium 228 14274-82-9 0.612 0.040 0.046 GAM

Thorium 232 TH-232 0.673 0.10 0.099 GAM

Americium 241 14596-10-2 U 0.27 U GAM

Uranium 238 U-238 U 3.2 U GAM

Uranium 235 15117-96-1 U 0.13 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 8

SUMMARY DATA SECTION
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Protocol Hanford

Version Ver 1.0
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-09

DATA SHEET
BOW9K8

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-09 Client sample id BOW9K8

Dept sample id 7197-009 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 08:45

s solids 92.3 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2a ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

FIERS TEST

Total Strontium SR-RAD 15.4 0 .79 0.30 1.0 SR

Potassium 40 13966-00-2 11.5 0 .71 0.35 GAM

Cobalt 60 10198-40-0 U 0.041 0.050 U GAM

Cesium 137 10045-97-3 0.188 0 .038 0.041 0.10 GAM

Europium 152 14683-23-9 U 0.082 0.10 U GAM

Europium 154 15585-10-1 U 0.12 0.10 U GAM

Europium 155 14391-16-3 U 0.11 0.10 U GAM

Radium 226 13982-63-3 0.473 0 .064 0.063 0.10 GAM

Radium 228 15262-20-1 0.581 0 .14 0.15 0.20 GAM

Thorium 228 14274-82-9 0.604 0 .041 0.042 GAM

Thorium 232 TH-232 0.581 0 .14 0.15 GAM

Americium 241 14596-10-2 U 0.15 U GAM

Uranium 238 U-238 U 4.7 U GAM

Uranium 235 15117-96-1 U 0.15 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 9

SUMMARY DATA SECTION
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Lab id TMANC

Protocol Hanford

Version yer 1.0

Form DVD-DS

Version 3.06
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

N909038-10

DATA SHEET
BOW9L9

SDG 7197 Client/Case no Hanford SDG-H0517

Contact Kevin C. Johnson Contract TRB-SBB-207925

Lab sample id N909038-10 Client sample id B0W9L9

Dept sample id 7197-010 Location/Matrix GP-12 SOLID

Received 09/03/99 Collected 09/01/99 08:55

°s solids 94.0 Custody/SAF No B99-078-107 B99-078

ANALYTE CAS NO

RESULT

pCi/g

2o ERR

(COUNT)

MDA

pCi/g

RDL

pCi/g

QUALI-

PIERS TEST

Total Strontium SR-RAD 10.4 0 .55 0. 23 1.0 SR

Potassium 40 13966-00-2 11.8 0 .42 0. 18 GAM

Cobalt 60 10198-40-0 U 0. 017 0.050 U GAM
Cesium 137 10045-97-3 0.346 0 .023 0. 021 0.10 GAM

Europium 152 14683-23-9 U 0. 044 0.10 U GAM

Europium 154 15585-10-1 U 0. 062 0.10 U GAM
Europium 155 14391-16-3 U 0. 054 0.10 U GAM

Radium 226 13982-63-3 0.450 0 .037 0. 033 0.10 GAM

Radium 228 15262-20-1 0.555 0 .078 0. 077 0.20 GAM

Thorium 228 14274-82-9 0.558 0 .026 0. 024 GAM

Thorium 232 TH-232 0.555 0 .078 0. 077 GAM

Americium 241 14596-10-2 U 0. 065 U GAM

Uranium 238 U-238 U 2. 2 U GAM

Uranium 235 15117-96-1 U 0. 072 U GAM

200 Area Source chrctztn-200-CW-1 OU

DATA SHEETS

Page 10

SUMMARY DATA SECTION
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Lab id TMANC
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TMA/RICHMOND
SAd@LE DELIVERY GROUP H0517

Test SR Matrix SOLID Client Hanford

SDG 7197 ME T H OD SUMMARY Contract TRB-SBB-207925

Contact Kevin C. Johnson TOTAL STRONTIUM IN SOIL Case no SDG-H0517

BETA COUNTING

RESULTS
LAB RAW SUF- Total

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCRET Strontium

Preparation batch 6893-153

BOW9KO N909038-01 7197-001 U

8OW9K1 N909038-02 7197-002 0.265 J

30W9K2 N909038-03 7197-003 2.73

80W9K3 N909038-04 7197-004 2.42

BOW9K4 N909038-05 7197-005 2.28

BOW9K5 N909038-06 7197-006 49.7

BOW9K6 N909038-07 7197-007 7.10

80W9K7 N909038-08 7197-008 7.15

BOW9K8 N909038-09 7197-009 15.4

BOW9L9 14909038-10 7197-010 10.4

BLK (QC ID=32151) N909038-15 7197-015 U

LCS (QC ID=32150) N909038-14 7197-014 ok

Duplicate (N909038-01) N909038-16 7197-016 - U

Nominal values and limits from method

200 Area Source chrctztn-200-CW-1 OU

METHOD S@MARIES

Page 1

SUMMARY DATA SECTION

Page 24

RDLS (pCi/g) 1.0

Lab id TMANC

Protocol Hanford

Version Ver 1.0

Form DVD-CMS

Version 3.06

Report date 11/08/99



Test SR Matrix SOLID

SDG 7197

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

METHOD SUMMARY
TOTAL STRONTIUM IN SOIL

BETA COUNTING

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWHM DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g FAC TION & & min keV KeV HELD PREPARED YZED DETECTOR

Preparation batch 6893-153 2a prep error 10.0 % Reference Lab Notebook 6893 pg.153

BOW9KO N909038-01 0.20 1.04 86 400 61 11/01/99 11/01 GRB-231

BOW9K1 N909038-02 0.15 1.03 85 200 61 11/01/99 11/01 GRB-224

SOW9K2 N909038-03 0.16 1.01 83 200 61 11/01/99 11/01 GRB-227

BOW9K3 N909038-04 0.16 1.04 79 200 61 11/01/99 11/01 GRB-228

BOW9K4 N909038-05 0.15 1.03 89 200 61 11/01/99 11/01 GRB-228

BOW9K5 N909038-06 1.4 1.00 88 400 61 11/01/99 11/01 GRB-214

BOW9K6 N909038-07 0.20 1.03 89 167 61 11/01/99 11/01 GRB-223

BOW9K7 N909038-08 0.17 1.01 85 200 61 11/01/99 11/01 GRB-229

80W9K8 N90908-09 0.30 1.00 88 400 61 11/01/99 11/01 GRB-208

BOW9L9 N909038-10 0.23 1.04 87 167 61 11/01/99 11/01 GRB-221

ELK (QC ID=32151) N909038-15 0.40 1.02 78 200 11/01/99 11/01 GRB-214

LCS (QC ID=32150) N909038-14 0.78 1.02 76 129 11/01/99 11/01 GRB-229

Duplicate (N909038-01) N909038-16 0.32 1.04 85 400 61 11/01/99 11/01 GRB-216

(QC ID=32152)

Nominal values and limits from method 1.0 1.02 100 180

PROCEDURES REFERENCE SRTOTAL

RP-500 Strontium - Initial Separation, rev 0

RP-519 Strontium-89,90 Demounting and Yttrium

Purification, rev 0

METHOD SUMMARIES

Page 2

SUMMARY DATA SECTION

Page 25

AVERAGES ± 2 SD MDA 0.36 ± 0.72

FOR 13 SAMPLES YIELD 84 t 9

Lab id TMANC
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

Test GAM Matrix SOLID

SDG 7197 METHOD SUMMARY
Contact Kevin C. Johnson GAMMA SCAN

GAMMA SPECTROSCOPY

RESULTS

LAB RAW SUP-

CLIENT SAMPLE ID SAMPLE ID TEST FIX PLANCHET Cobalt 60 Cesium 137

Client Hanford

Contract TRB-SB8-207925

Case no SDG-H0517

Preparation batch 6893-153

BOW9KO N909038-01 7197-001 U 15.3

BOW9K1 N909038-02 7197-002 U 31.7

BOW9K2 N909038-03 7197-003 U 850

BOW9K3 N909038-04 7197-004 U 0.069 J

BOW9K4 N909038-05 7197-005 U 0.098 J

BOW9K5 N909038-06 7197-006 U U

BOW9K6 N909038-07 7197-007 U 1.26

BOW9K7 N909038-08 7197-008 U 3.07

BOW9K8 04909038-09 7197-009 U 0.188

B01491,9 N909038-10 7197-010 U 0.346

BLK (QC ID=31894) N909038-12 7197-012 U U

LCS (QC ID=31893) . N909038-11 . 7197-011 ok ok

Duplicate (N909038-02) 04909038-13 7197-013 - U ok

Nominal values and limits from method

200 Area Source chrctztn-200-CW-1 OU

METHOD SUMMARIES

Page 3

SUMMARY DATA SECTION
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RDLS (pCi/g) 0.050 0.10
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Test GAM Matrix SOLID

SDG 7197

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

METHOD SUMMARY
GA291A SCAN

GA[R4A SPECTROSCOPY

Client Hanford

Contract TRE-SBB-207925

Case no SDG-H0517

METHOD PERFORMANCE
LAB RAW SUF- MAX MDA ALIQ PREP DILU- YIELD EFF COUNT FWIQ4 DRIFT DAYS ANAL-

CLIENT SAMPLE ID SAMPLE ID TEST FIX pCi/g g PAC TION & 4 min keV KeV HELD PREPARED YZBD DETECTOR

Preparation batch 6893-153 2o prep error 15.0 8 Reference Lab Notebook 6893 pg.153

BOW9KO N909038-01 0.029 698 521 43 09/20/99 10/14 MB,08,00

BOW9K1 N909038-02 0.093 674 279 44 09/20/99 10/15 . 02,03,00

BOW9K2 N909038-03 0.17 633 73 44 09/20/99 10/15 02,04,00

80W9K3 N909038-04 0.073 616 202 44 09/20/99 10/15 02,04,00

BOW9K4 11909038-05 0.11 648 202 45 09/20/99 10/16 N8,05,00

BOW9K5 N909038-06 0.081 732 223 44 09/20/99 10/15 02,03,00

20149K6 N909038-07 0.048 814 223 44 09/20/99 10/15 02,04,00

60W91(7 11909038-08 0.071 742 223 44 09/20/99 10/15 MB,05,00

20149K8 N909038-09 0.086 715 208 44 09/20/99 10/15 02,03,00

BOW9L9 N909038-10 0.050 765 208 44 09/20/99 10/15 02,04,00

ELK (QC ID=31894) N909038-12 0.021 703 208 09/20/99 10/15 MB,08,00

LCS (QC ID=31893) N909038-11 0.019 703 208 09/20/99 10/15 MB,05,00

Duplicate (N909038-02) N909038-13 0.061 674 207 44 09/20/99 10/15 MB,07,00

(QC ID=31895)

Nominal values and limits from method 0.050 703 100 180

PROCEDURES REFERENCE GANMAHI

EP-060 Soil Preparation, rev 0

EP-100 Ge(Li) Preparation for Environmental Samples,

rev 0

METHOD STAAfARIES

Page 4

SOMMARY DATA SECTION
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AVERAGES t 2 SD MDA 0.070 3 0.082

FOR 13 SAMPLES YIELD ±
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0517

SDG 7197

Contact Kevin C . Johnson R E P O R T G U I D E

SAMPLE SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

The Sample and QC Summary Reports show all samples, including QC

samples, reported in one Sample Delivery Group (SDG).

The Sample Summary Report fully identifies client samples and gives the

corresponding lab sample identification. The QC Summary Report shows at

the sample level how the lab organized the samples into batches and

generated QC samples. The Preparation Batch and Method Summary Reports

show this at the analysis level.

The following notes apply to these reports:

* LAB SAMPLE ID is the lab's primary identification for a sample.

* DEPARTMENT SAMPLE ID is an alternate lab id, for example one

assigned by a radiochemistry department in a lab.

* CLIENT SAMPLE ID is the client's primary identification for a

sample. It includes any sample preparation done by the client

that is necessary to identify the sample.

* QC BATCH is a lab assigned code that groups samples to be

processed and,QCed together. These samples should have similar

matrices.

QC BATCH is not necessarily the same as SDG, which reflects

samples received and reported together.

* All Lab Control Samples, Method Blanks, Duplicates and Matrix

Spikes are shown that QC any of the samples. Due to possible

reanalyses, not all results for all these QC samples may be

relevant to the SDG. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

RBPORT GUIDES

Page 1

SUMMARY DATA SECTION
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TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

SDG 7197 Client Hanford

Contact Kevin C. Johnson R E P 0 R T G U I D E Contract TRB-SBB-207925

Case no SDG-H0517

PREPARATION BATCH SUMMARY

The Preparation Batch Summary Report shows all preparation batches in

one Sample Delivery Group (SDG) with information necessary to check the

completeness and consistency of the SDG.

The following notes apply to this report:

* The preparation batches are shown in the same order as the

Method Summary Reports are printed.

* Only analyses of planchets relevant to the SDG are included.

* Each preparation batch should have at least one Method Blank

and LCS in it to validate client sample results.

* The QUALIFIERS shown are all qualifiers other than U, J, B, L

and H that occur on any analysis in the preparation batch. The

Method Summary Report has these qualifiers on a per sample

basis.

These qualifiers should be reviewed as follows

X Some data has.been manually entered or modified.

Transcription errors are possible.

P One or more results are 'preliminary'. The data is not

ready for final reporting.

2 There were two or more results for one analyte on one

planchet imported at one time. The results in DVD may

not be the same as on the raw data sheets.

Other lab defined qualifiers may occur. In general, these

should be addressed in the SDG narrative.

REPORT GUIDES

Page 2

SUMMARY DATA SECTION
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0517

SDG 7197

Contact Kevin C . Johnson R E P O R T G U I D E

WORK SUMMARY

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

The Work Summary Report shows all samples, including QC samples, and all

relevant analyses in one Sample Delivery Group (SDG). This report is

often useful as supporting documentation for an invoice.

The following notes apply to this report:

* TEST is a code for the method used to measure associated

analytes. Results and related information for each analyte

are on the Data Sheet Report. In special cases, a test code

used in the summary data section is not the same as in

associated raw data. In this case, both codes are shown on the

Work Summary.

* SUFFIX is the lab's code to distinguish multiple analyses

(recounts, reworks, reanalyses) of a fraction of the sample.

The suffix indicates which result is being reported. An empty

suffix normally identifies the first attempt to analyze the

sample.

* The LAB SAMPLE ID, TEST and SUFFIX uniquely identify all

supporting data for a result. The Method Summary Report for

each TEST has method performance data, such as yield, for each

lab sample id and suffix and procedures used in the method.

* PLANCHET is an alternate lab identifier for work done for one

test. It, combined with the TEST and SUFFIX, may be the best

link to raw data.

* For QC samples, only analyses that directly QC some regular

sample are shown. The Lab Control Sample, Method Blank,

Duplicate, Matrix Spike and Method Summary Reports detail these

relationships.

* The SAS (Special Analytical Services) Number is a client or lab

assigned code that reflects special processing for samples, such

as rapid turn around. Counts of tests done are lists by SAS

number since it is likely to affect prices.

REPORT GUIDES
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SDG 7197

Contact Kevin C. Johnson

TMA/RICHMOND
SAMPLE DELIVERY GROUP H0517

REPORT GUIDE

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

The Data Sheet Report shows all results and primary supporting

information for one client sample or Method Blank. This report

corresponds to both the CLP Inorganics and Organics Data Sheet.

The following notes apply to this report:

* TEST is a code for the method used to measure an analyte. If

the TEST is empty, no data is available; the analyte was not

analyzed for.

* The LAB SAMPLE ID and TEST uniquely identify work within the

Summary Data Section of a Data Package. The Work Summary and

Method Summary Reports further identify raw data that underlies

this work.

The Method Summary Report for each TEST has method performance

data, such as yield, for each Lab Sample ID and a list of

procedures used in the method.

* ERRORs can be labeled TOTAL or COUNT. TOTAL implies a

preparation (non-counting method) error has been added, as

square root of sum of squares, to the counting error denoted by

COUNT. The preparation errors, which may vary by preparation

batch, are shown on the Method Summary Report.

* A RESULT can be 'N.R.' (Not Reported). This means the lab did

this work but chooses not to report it now, possibly because it

was reported at another time.

* When reporting a Method Blank, a RESULT can be 'N.A.' (Not

Applicable). This means there is no reported client sample work

in the same preparation batch as the Blank's result. This is

likely to occur when the Method Blank is associatedwith

reanalyses of selected work for a few samples in the SDG.

The following qualifiers are defined by the DVD system:

U The RESULT is less than the MDA ( Minimum Detectable Activity).
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TMA/RICHMOND

SAMPLE DELIVERY GROUP H0517

GUIDE, cont

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

If the MDA is blank, the ERROR is used as the limit.

J The RESULT is less than the RDL (Required Detection Limit) and

no U qualifier is assigned.

B A Method Blank associated with this sample had a result. without

a U flag and, after correcting for possibly different aliquots,

that result is greater than or equal to the MDA for this sample.

Normally, B is not assigned if U is. When method blank

subtraction is shown on this report, B flags are assigned based

on the unsubtracted values while U's are assigned based on the

subtracted ones. Both flags can be assigned in this case.

For each sample result, all Method Blank results in the same

preparation batch are compared. The Method Summary Report

documents this and other QC relationships.

L Some Lab Control Sample that QC's this sample had a low

recovery. The lab can disable assignment of this qualifier.

H Similar to 'L' except the recovery was high.

P The RESULT is 'preliminary'.

X Some data necessary to compute the RESULT, ERROR or MDA was

manually entered or modified.

2 There were two or more results available for this analyte. The

reported result may not be the same as in the raw data.

Other qualifiers are lab defined. Definitions should be in the

SDG narrative.

The following values are underlined to indicate possible problems:

* An MDA is underlined if it is bigger than its RDL.
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SAMPLE DELIVERY GROUP H0517

GUIDE, cont.

DATA SHEET

Client Hanford

Contract TRB-SBB-207925

Case no SDG-H0517

* An ERROR is underlined if the 1.645 sigma counting error is

bigger than both the MDA and the RESULT, implying that the MDA

may not be a good estimate of the 'real' minimum detectable

activity.

* A negative RESULT is underlined if it is less than the negative

of its 2 sigma counting ERROR.

* When reporting a Method Blank, a RESULT is underlined if

greater than its MDA. If the MDA is blank, the 2 sigma counting

error is used in the comparison.
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Case no SDG-H0517

LAB CONTROL SAMPLE

The Lab Control Sample Report shows all results, recoveries and primary

supporting information for one Lab Control Sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. Refer to its Report Guide for details.

* An amount ADDED is the lab's value for the actual amount spiked

into this sample with its ERROR an estimate of the error of this

amount.

An amount added is underlined if its ratio to the corresponding

RDL is outside protocol specified limits.

* REC (Recovery) is RESULT divided by ADDED expressed as a

percent.

* The first, computed limits for the recovery reflect:

1. The error of RESULT, including that introduced by

rounding the result prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the

center of the computed limits.

* The second limits are protocol defined upper and lower QC limits

for the recovery.

* The recovery is underlined if it is outside either of these

ranges.
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DUPLICATE
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The Duplicate Report shows all results, differences and primary

supporting information for one Duplicate and associated Original sample.

The following notes apply to this report:

* All fields in common with the Data Sheet Report have similar

usage. This applies both to the Duplicate and Original sample

data. Refer to the Data Sheet Report Guide for details.

If the Duplicate has data for a TEST and the lab did not do this

test to the Original, the Original's RESULTS are underlined.

* The RPD (Relative Percent Difference) is the absolute value of

the difference of the RESULTs divided by their average expressed

- as a percent.

If both RESULTs are less than their MDAS, no RPD is computed and

a '-' is printed.

For an analyte, if the lab did work for both samples but has

data for only one, the MDA from the sample with data is used as

the other's result in the RPD.

* The first, computed limit is the sum, as square root of sum of

squares, of the errors of the results divided by the average

result as a percent, hence the relative error of the difference

rather than the error of the relative difference. The errors

include those introduced by rounding the RESULTs prior to

printing.

If this limit is labeled TOT, it includes the preparation error

in the RESULTs. If labeled CNT, it does not.

This value reported for this limit is at most 999.

* The second limit for the RPD is the larger of:

1. A fixed percentage specified in the protocol.
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2. A protocol factor (typically 2) times the average MDA as

a percent of the average result. This limit applies

when the results are close to the MDAs.

* The RPD is underlined if it is greater than either limit.

* If specified by the lab, the second limit column is replaced by

the Difference Error Ratio ( DER), which is the absolute value

of the difference of the results divided by the quadratic sum of

their one sigma errors, the same errors as used in the first

limit.

Except for differences due to rounding, the DER is the

same as the RPD divided by the first RPD limit with the

limit scaled to 1 sigma.

* The DER is underlined if it is greater than the sigma factor,

typically 2 or 3, shown in the header for the first RPD limit.
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The Matrix Spike Report shows all results, recoveries and primary

supporting information for one Matrix Spike and associated original
sample.

The following notes apply to this report:

* All fields in common with the Data Sheet,Report have similar
usage. This applies both to the Spiked and Original sample
data. Refer to the Data Sheet Report Guide for details.

If the Spike has data for a TEST and the lab did not do this
test to the Original, the Original's RESULTs are underlined.

* An amount ADDED is the lab's value for the actual amount spiked

into the Spike sample with its ERROR an estimate of the error of

this amount.

An amount is underlined if its ratio to the corresponding RDL is
outside protocol specified limits.

* REC (Recovery) is the Spike RESULT minus the Original RESULT

divided by ADDED expressed as a percent.

* The first, computed limits for the recovery reflect:

1. The errors of the two RESULTs, including those
introduced by rounding them prior to printing.

If the limits are labeled (TOTAL), they include

preparation error in the result. If labeled (COUNT),

they do not.

2. The error of ADDED.

3. A lab specified, per analyte bias. The bias changes the
center of the computed limits.

* The second limits are protocol defined upper and lower QC limits
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for the recovery.

These limits are left blank if the Original RESULT is more than
a protocol defined factor (typically 4) times ADDED. This is a
way of accounting for that when the spike is small compared to
the amount in the original sample, the recovery is unreliable.

* The recovery is underlined (out of spec) if it is outside either
of these ranges.
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The Method Summary Report has two tables. One shows up to five results

measured using one method. The other has performance data for the
method. There is one report for each TEST, as used on the Data Sheet

Report.

The following notes apply to this report:

* Each table is subdivided into sections, one for each preparation

batch. A preparation batch is a group of aliquots prepared at

roughly the same time in one work area of the lab using the same
method.

There should be Lab Control Sample and Method Blank results in
each preparation batch since this close correspondence makes the
QC meaningful. Depending on lab policy, Duplicates need not

occur in each batch since they QC sample dependencies such as
matrix effects.

* The RAW TEST column shows the test code used in the raw data to

identify a particular analysis if it is different than the test

code in the header of the report. This occurs in special cases

due to method specific details about how the lab labels work.

The Lab Sample or Planchet ID combined with the (Raw) Test Code
and Suffix uniquely identify the raw data for each analysis.

* If a result is less than both its MDA and RDL, it is replaced by
just 'U' on this report. if it is greater than or equal to the
RDL but less than the MDA, the result is shown with a'U' flag.

The J and X flags are as on the data sheet.

* Non-U results for Method Blanks are underlined to indicate
possible contamination of other samples in the preparation

batch. The Method Blank Report has supporting data.

* Lab Control Sample and Matrix Spike results are shown as: ok, No

data, LOW or HIGH, with the last two underlined. 'No data'
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means no amount ADDED was specified. 'LOW' and 'HIGH'

correspond to when the recovery is underlined on the Lab Control
Sample or Matrix Spike Report. See these reports for supporting
data.

* Duplicate sample results are shown as: ok, No data, or OUT, with
the last two underlined. 'No data' means there was no original
sample data found for this duplicate. 'OUT' corresponds to when
the RPD is underlined on the Duplicate Report. See this report
for supporting data.

* If the MDA column is labeled 'MAX MDA', there was more than one
result measured by the reported method and the MDA shown is the
largest MDA. If not all these results have the same RDL, the
MAX MDA reflects only those results with RDL equal to the
smallest one.

MDAs are underlined if greater than the printed RDL.

* Aliquots are underlined if less than the nominal value specified
for the method.

* Prepareation factors are underlined if greater than the nominal
value specified for the method.

* Dilution factors are underlined if greater than the nominal
value specified for the method.

* Residues are underlined if outside the range specified for the
method. Residues are not printedif yields are.

* Yields, which may be gravimetric, radiometric or some type of
recovery depending on the method, are underlined if outside the
range specified for the method.

* Efficiencies are underlined if outside the range specified for
the method. Efficiencies are detector and geometry dependent so
this test is only approximate.
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* Count times are underlined if less than the nominal value

specified for the method.

* Resolutions (as FWHM; Full Width at Half Max) are underlined if

greater than the method specified limit.

* Tracer drifts are underlined if their absolute values are

greater than the method specified limit. Tracer drifts are
not printed if percent moistures are.

* Days Held are underlined if greater than the holding time
specified in the protocol.

* Analysis dates are underlined if before their planchet's

preparation date or, if a limit is specified, too far after
it.

For some methods, ratios as percentages and error estimates for them are
computed for pairs of results. A ratio column header like '1+3' means
the ratio of the first result column and the third result column.

Ratios are not computed for Lab Control Sample, Method Blank or
Matrix Spike results since their matrices are not necessarily
similar to client samples'.

The error estimate for a ratio of results from one planchet reflects
only counting errors since other errors should be correlated. For a
ratio involving different planchets, if QC limits are computed based on
total errors, the error for the ratio allows for the preparation errors
for the planchets.

The ratio is underlined (out of spec) if the absolute value of its
difference from the nominal value is greater than its error estimate.
If no nominal value is specified, this test is not done.

For Gross Alpha or Gross Beta results, there may be a column showing the
sum of other Alpha or Beta emitters. This sum includes all relevant
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results in the DVD database, whether reported or not. Results in the
sum are weighted by a particles/decay value specified by the lab for
each relevant analyte. Results less than their MDA are not included.
No sums are computed for Lab Control, Method Blank or Matrix Spike
samples since their various planchets may not be physically related.

If a ratio of total isotopic to Gross Alpha or Beta is shown, the error
for the ratio reflects both the error in the Gross result and the sum,
as square root of sum of squares, of the errors in the isotopic results.

For total elemental uranium or thorium results, there may be a column
showing the total weight computed from associated isotopic results.
Ignoring results less than their MDAS, this is a weighted sum of the
isotopic results. The weights depend on the molecular weight and
half-life of each isotope so as to convert activities (decays) to weight
(atoms).

If a ratio of total computed to measured elemental uranium or thorium is
shown, the error for the ratio reflects the errors in all the
measurements.
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SDR # B00-014
Revision #: 0
Date Initiated: 10111199

SAMPLE DISPOSITION RECORD

SAF: B99-078

OU: 200-CW-1

Project ID: 200-CW-1

Task ID: I

Sampling Event: 200 Area Source Characterization 200-CW-1 OU

Laboratory: TMA/RECRA

Task Manager: M.E. Todd

Sampling Information:

Number of Samples: 1

ID Numbers: BOW9K1

Matrix: Soil

Collection Date: 09/01/99

Issue Background:

Class: q Project Data Use ® General Laboratory q Validation Direction q Sample Management

Direction Direction

Type: Addition of Analyses

Description: Perform Total Radioactive Strontium Analysis

Disposition:

Description: The 200-CW-1 Characterization project requested that the laboratory perform a

total radioactive strontium analysis on the listed sample.

Justification: Total radioactive strontium data was determined to be needed subsequent to

collection of the listed sample.

Approval Signatures:

1012
S. J. Trent
Project Coordinato rint/Sig Name) Date

M. E. Todd
Task Manager (Print/Sign Name) Date

BHI-EE-109 (02/99)
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SDR # B00-010
Revision #: 0
Date Initiated: 10/11199

SAMPLE DISPOSITION RECORD

SAF: B99-078

OU: 200-CW-1

Project ID: 200-CW-1

Task ID: I
Sampling Event: 200 Area Source Characterization 200-CW-1 OU

Laboratory: TMA/RECRA

Task Manager: M.E. Todd

Sampling Information:

Number of Samples: 33

ID Numbers: See Attachment

Matrix: Soil

Collection Date: 08/31/99 - 09/07199

Issue Backgroundc

Class: q Project Data Use ® General Laboratory q Validation Direction q Sample Management
Direction Direction

Type: Addition of Analyses

Description: Perform Total Radioactive Strontium Analysis

Disposition:

Description: The 200-CW-1 Characterization project requested that the laboratory perform a
total radioactive strontium analysis on the listed samples.

Justification: Total radioactive strontium data was determined to be needed subsequent to
collection of the listed samples.

Approval Signatures:

S. J. Trent
Project Coordinator (Pri ign Name) Date

M. E. Todd
Task Manager (Print/Sign Name) Date

BHI-EE-109 (02/99)



C ^ RECRA o^^1213 7.
LabNet

a division of Recra Environmental, Inc. co . _ nnr-

Virtual Laboratories Everywhere

Recra LabNet Philadelphia ` F`
Analytical Report en

6-'8ZLZ19

Client : TNU-HANFORD B99-078 W.O. # : 10985-001-001-9999-00
RFW# : 9909L008 Date Received: 09-03-99
SDG# : H0517
SAF# : B99-078

INORGANIC CASE NARRATIVE

1. This narrative covers the analyses of 10 soil samples.

2. The samples were prepared and analyzed in accordance with the methods checked on the
attached glossary.

3. Sample holding times as required by the method and/or contract were met.

4. The cooler temperature was recorded on the chain-of-custody.

5. The method blank for Chromium VI was within method criteria.

6. The Laboratory Control Samples (LCS) were within the laboratory control limits.

7. The matrix spike recoveries were within the 75-125% control limits.

8. The replicate analyses were within the 20% Relative Percent Difference (RPD) control
limit.

9. Results for solid samples are reported on a dry weight basis.

P̂P-

^Q-3y-95'
ichaelTaDate
Presiden

ladelphia Analyticall Laboratory

njp\i09-008

The results presented in this report relate only to the analytical testing and conditions of the samples at receipt and during storage. All pages of this report are

integral parts of the analytical data. Therefore, this report should only be reproduced in its entirety of 12 pages.

001
208 Welsh Pool Road • Lionville, PA 19341-1333 •(610) 280-3000 • Fax (610) 280-3041



Recra LabNet Philadelphia

WET CHEMISTRY

METHODS GLOSSARY FOR SOIL/SOLIDS SAMPLE ANALYSIS

ASTM SW846

% Ash D2216-80

% Moisture D2216-80

% Solids

% Volatile Soilids _ D2216-80

ASTM Extraction in Water _ D3987-81/85

BTU D240-87

`CEC _ 9081

Chromium VI 3060A/7196A

Corrosivity _by coupon _by pH , 1110(mod) _ 9045C

Cyanide, Total ` 9010B

Cyanide, Reactive , Section 7.3

Halides, Extractable Organic ` 9020B

Halides, Total _ 9020B

EP Toxicity 1310A

Flash Point _ 1010

Ignitability _ 1010

Oil & Grease _ 9071A

Carbon, Total Organic _ 9060

Oxygne Bomb Prep for Anions _ D240-87(mod) _ 5050

Petroleum Hydrocarbons, Total Recoverable _ 9071

pH, Soil _ 9045C

Sulfide, Reactive _ Section 7.3

Sulfide _ 9030B(mod)

Specific Gravity _ D1429-76C/ - D5057-90

Sulfur, Total _ 9056

Synthetic Prpearation Leach _ 1312

Paint Filter 9095A

Other: Method:

OTHER

_ ILMO4.0 (e)

ILMO4.0 (e)

_ c

_ ILMO4.0 (e)

_ EPA 600/4/84-008

EPA 600/4/84-008

- Lloyd Kahn (mod)

_ EPA 418.1

Other: Method

L-WI-034/B-06/99
002



Recra LabNet Philadelphia

METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The

associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LC = Laboratory Control Sample.
NC = Not calculated.

A suffix of -R, -S, or -T following these codes indicate a replicate, spike or sample duplicate
analysis respectively.

ANALYTICAL WET CHEMISTRY METHODS

ASTM Standard Methods.

2. USEPA Methods for Chemical Analysis ofWater and Wastes (USEPA 600/4-79-020).

3. Test Methods for Evaluating Solid Waste (USEPA SW-846).

a. Standard Methods for the Examination of Water and Waste, 16 ed, (1983).

b. Standard Methods for the Examination of Water and Waste 17 ed, (1989)/18ed

(1992).

c. Method of Soil Analysis, Part 1, Physical and Mineralogical Methods, 2nd ed,

(1986).

d. Method of Soil Analvsis. Part 2, Chemical and Microbiological Properties, Am. Soc.
Agron., Madison, WI (1965).

e. USEPA Contract Laboratory Program, Statement ofWork for Inorganic Analysis.

f. Code of Federal Regulations.

L-WI-034/D-6/99

003



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 09/15/99

CLIENT: TND-NANPORD B99-078 RBCRA LOT #: 9909L008

WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTE RESULT UNITS LIMIT

..........

PACfOR

...............

-001

ss ..................

BOW9KO

. .....................

i Solids

.. ........

92.7

......

5 0.01 1.0

Chmmium VI 0.43 U MG/KG 0.43 1.0

-002 BOW9K1 ! Solids 92.3 • 0.01 1.0

Ohromium VI 0.43 u MG/KG 0.43 1.0

-003 80W9K2 % Solids 90.1 % 0.01 1.0

Chxnmium VI 0.44 u MG/KG 0.44 1.0

-004 B0W9KJ 1, solids 82.8 i 0.01 1.0

Chromium VI 0.48 u MG/KG 0.48 1.0

-005 50W9K4 i Solids 85.5 4 0.01 1.0

OhYGmium VI 0.47 u MG/KG 0.47 1.0

-006 BOW9K5 4 solids 97.2 i 0.01 1.0

Chxomium VI 0.41 u MG/KG 0.41 1.0

-007 B0W9K6 1, solids 94.1 4 0.01 1.0

Ohx'omium VI 0.42 u MG/KG 0.42 1.0

-008 BOW9K7 k solids 94.4 4 0.01 1.0

CAmmium VI 0.42 u MG/KG 0.42 1.0

-009 20W9K8 i Solids 94.6 11 0.01 1.0

Ohromium VI 0.42 u MG/KG 0.42 1.0

-010 30W9L9 4 Solids 94.8 t 0.01 1.0

Chromium VI 0.42 u MG/KG 0.42 1.0

004



Recra LabNet - Liortville

INORGANICS METHOD BLANK DATA SUMMARY PAGE 09/15/99

CLIENT: TNU-MANPORD B99-078 RECRA LOT #: 9909L008

WORK ORDER: 10985-001-001-9999-00 .

REPORTING

SAMPLE SITE ID ANALYTR RESULT UNITS LIMIT

BLANK10 99LVIA63-MB1 Ohzomium VI 0.40 U MG/KG 0.40

DILUTION

FACTOR

1.0

0f) 5



Recra LabNet - Lionville

INORGANICS ACCURACY REPORT 09/15/99

CLIENT: TNU-HANPORD B99-078

•

RECRA LOT #: 9909L008

WORK ORDER: 10985-001-001-9999-00

SPIKED INITIAL SPIKED DILUTION

SAMPLR SITE ID ANALYTS SAMPLB

.......

RESULT

.......

AMOUNT

......

iRRCOV

.......

PACTOR(SPK)

.........:.......

-001

...................

B0N9K0

. ......................

Soluble Chromium VI 4.3 0.18 4.3 96.1 1.0

Insoluble Chromium VI 1360 0.18 1180 115.9 100

BLANKIO 99LVIA63-MB1 Soluble Chzcmium VI 3.9 0.40u 4.0 97.8 1.0

Ineoluble Chromium VI 1080 0.40u 1160 92.7 100

006



Reera LabNet - Lionville

INORGANICS PRECISION REPORT 09/15/99

CLIBNT: TND-NANPORD B99-078

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

v001RBP BOW9KO

-010RBP B0W9L9

ANALYTB

RECRA LOT #: 9909L008

INITIAL

RESULT REPLICATE RPD

Chxomium VI 0.43u 0.43u NC

4 Solids 94.8 95.3 0.57

DILUTION

PACIOR(RSP)

1.0

1.0

007



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT #:9909L008

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B0W9K0

% SOLIDS 001 S 99L°sS125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 001 S 99LVIA63 09/01/99 09/09/99 09/09/99

CHROMIUM VI 001 REP S 99LVIA63 09/01/99 09/09/99 09/09/99

CHROMIUM VI 001 MS S 99LVIA63 09/01/99 09/09/99 09/09/99

CHROMIUM VI 001 MSD S 99LVIA63 09/01/99 09/09/99 09/09/99

BOW9K1

% SOLIDS 002 S 99L%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 002 S 99LVIA63 09/01/99 09/09/99 09/09/99

BOW9K2

% SOLIDS 003 S 99L%5125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 003 S 99LVIA63 09/01/99 09/09/99 09/09/99

B0W9K3

% SOLIDS 004 S 99L%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 004 S 99LVIA63 09/01/99 09/09/99 09/09/99

B0W9K4

F. SOLIDS 005 S 99L%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 005 S 99LVIA63 09/01/99 09/09/99 09/09/99

BOW9K5

I. SOLIDS 006 S 99L%5125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 006 S 99LVIA63 09/01/99 09/09/99 09/09/99

BOW9K6

% SOLIDS 007 S 99L%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 007 S 99LVIA63 09/01/99 09/09/99 09/09/99

008



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT #:9909L008

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

B0W9K7

% SOLIDS 008 S 99L°sS125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 008 S 99LVIA63 09/01/99 09/09/99 09/09/99

B0W9K8

% SOLIDS 009 S 99L%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 009 S 99LVIA63 09/01/99 09/09/99 09/09/99

B0W9L9

% SOLIDS 010 S 99L%S125 09/01/99 09/10/99 09/10/99

% SOLIDS 010 REP S 991,%S125 09/01/99 09/10/99 09/10/99

CHROMIUM VI 010 S 99LVIA63 09/01/99 09/09/99 09/09/99

LAB QC:

CHROMIUM VI MB1 S 99LVIA63 N/A 09/09/99 09/09/99

CHROMIUM VI MB1 ES S 99LVIA63 N/A 09/09/99 09/09/99

CHROMIUM VI MB1 BSD S 99LVIA63 N/A 09/09/99 09/09/99

009



RECRA LabNet Use Only Custody Transfer Record/Lab Work Request Pa9e-Lor-1- RECRA

w
Q^
e a&

FIELD PERSONNEL: COMPLETE ONLY SHADED AREAS • ^ LabNet

Client 611-
`

I

Retrlgeralor N

Llquld
Est. Final ProJ. Samplln Date xrtype Container

S lid
P ctX

o
roje

uqaw
Project ContacUPhone N Volume

RECR ProJect Manager D• johnso n Solid

OC Del TAT
Preservatives ^

ORGANIC INORGp

Date RBC'd

Q

<

2

J' 1^ DateDue 10 - 3-9^ ANALYSES < a 4^n 00 ^ ^
z

REQUESTED O m a a

Account N

iM t ^ RECRA LabNet Use Only ^
MATRIX r xa

OC
CODES:

S- Soil
SE - Sediment

Lab
ID CllantlDlDascription

Chosen(^) Matrix
Date

Collecletl
Time

Collected

SO - Solid MS MSD
SL- Sludge
W- Water
0- OII

/ 13 Q(a O - ^ O 0.
A=•Air ^ I O
DS- Drum

Solide
4%, ^ Q

DL - Drum
Liquids

L- EP?CLP
Leachate

/

WlWI pe-
X- Other `

^

F- Fish
e7 G

00 O L __
1 RECRA LebNet Use Onlyn

Special Instructions:
DATE/REVISIONS:

^

^{

k,t•' "̂e^'r ^ ,f- Samples were:^ COC Tape was:
70 1) Shlpped or•% 1) Present pq O uter^Z' b 1 q_n tF NI^ V/'•v Y' 2. Peckage i )or N

--T
l/ l%

J 4235 7952 9013 2) Unbrok Outer
t^ Package N3COMPOS 2) Ambient or hille11 Gp _ 3) Prese4 . nt^j Sample

WASTE 3) Reeeived^ Good (y' or N
dition CY^ or NCon5.

4) Unbrok on
4) Labels Indicate Sample or N

6. Propedy Pre rvetl
r N COC Record PresentY o

Relinquished Received
Date Tlme Date Time Discrepancies Between Upon Sample Rec't

Samples Labels and 5) Received Within or N
COC Record? Y or N Holding Tlmeg Cooler 0

U or NNOTES

=

: Temp. CTT E.14
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!

Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078-107 Page

0•ya y-i-sr
Collector Company Contact Telephone No. Project Coordinator

Price Code $N Data Turnaround r
Bowers/Porter/Nielson Chris Cearlock 372-9574 RENT, Si

C
Project Designation Sampling Location AF No. 45 Days

200 Area Source characterization - 200-CW-1 OU GP-12 B99-078

Ice Chest No. /^/

M̂

Field Logbook No.
EL 1511

Method of Shipment .

' ^'"-f l0'" V^ - ^Ga• - {^N Z OIr1
hipped To

T CRA
Ofisite Property No.

^t090

Bill of Lading/Air Bill No.

COA ^^c+ C ^^( G 1 C

POSSIBLE SAMPLE HAZARDS/REMARKS Cool 4C None
Preservation

Type of Container
aG aG

No. of Container(s)
I I

Special Handiing and/or Storage
Volume

500mL 1000mL

S. irem ( I) in See item (2) in
Special Spaial

SAMPLE ANALYSIS
Inswctions. Insu uaions.

Sam p le No. Matrix • Sam ple Date Sample Time ^°v%^ -'u^ ,^ ' 'S^a'' ^i) °^ ^- :^.., s°s^' ^ . `1

BOW9K0 Soil 6 7/8 ;'•7' o w

BOW9Kt Soil 6 710 040 W

BOW9K2 Soil (j 77J w

BOW91(3 Soil v g 0 7 ',S(#

OW9K4 Soil z f e g'0 3 11)( W-1 OW

PECIALINSTRUCTIONS Matrix•
CHAIN OF POSSESSION Sign/Print Names See chain of custody comments on SAF 899-078.

xil
w

R<IinquishedBy dDet Date/ri
^ ^ W^Pf

eceivedBy Date?ime ( 1) ICPMetals-6010A(Supenrace)(Arsenic,Barium,Cadmium,Chromium,Lead,
rr«

V
^O0

_
6D

^
Selenium, Silver); ICP Metals-6010A (Supertrace Add-On) (Beryllium, Copper, Nickel, apor

^^^'"^•
•

r Zinc); Mercury - 7471 - (CV); Chromium Hex - 7196Vanadium OlhaSulid

R q's d y Datell'sme

^

elve By telfime ^

^

,
(2) Gamma Spec - Complele ( Americium-241, Cesium-137, Cobalt-60, Europium-152,
E i i 155

Olha Liquid

r ^ ^ Ov ,A,e 2- urop um-154 , Eu r um- )op

e' uis Dale/fime I Recei dBy/ Date/fime

f

^ ^ s . ^ ` ^ y' ^^

^4U7(.{ II I/LIr^1^ y,yp^•^, W A(•QA/f^,^tJ,P'1)1..
I

V

1C
^

l ^^^a
Dxle?im<Reli i d B Recei B Date/Ti ei y m

3 `1Q 0530 -3 CR-50
LABORATORY Received By Title Date?ime

SECTION

FINAL SAMPLE Disposal Method Disposed By DatdTitse
DISPOSITION
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078-107 PaBe 2 ef ?"^
%6f-! 9f

Collector Company Contact Telephone No. Project Coordinator
Price Code 8N Data Turnaround

Bowers/Poner/Nielson Chris Cearlock 372-9574 RENT, Si
^

Project Designation Sampling Location AF No. 45 DayB waa-i
200 Area Source characterization - 200-C W-I OU GP-12 B99-078 Q

Ice Chest No.
--U3

Field Logbook No.
EL-1511

Method of Shipment ,l
Q^j °1^'L^ 'G0.txa 44 1'tr] "7

Shipped To ORsiteProperty No. Bill of Lading/Air Bill No.

praaECRA C^10 4 '-^13':^^°ISa^v13^

COA Kl
a Q C wl 7/r.

^/POSSIBLESAMPLEHAZARDS/REMARKS Coo14C None
Preservation

Type of Container
aG aG

No. of Container(s)
1 I

Special Handling and/or Storage Volume
500mL 1000mL

See item ( 1) in See item (2) in
Special Special

SAMPLE ANALYSIS
ImtNOn0115. In5tNG1003.

Sample No. Matrix e Sample Date Sample Time u^,^i • ^ ' ^ ' ^ ' ^ i• ^, . ^ 1

B0W9K5' Soil ^OWj

BOW9K6 Soil ^^ ^ Q ga^ ^'• ^s^ @blJs

BOW9K7 Soil ^" `• Q'g' 3^. ^^ ^) t

60W9K8 Soil y• ( ^^' 0 g'g( ^ ^•}^•);J

I
^aw'9L ' Soil ^7 JSt

PECIAL INSTRUCTIONS Matrix •
CHAIN OF POSSESSION Sign/Print Names See chain of custody cumments on SAF B99-078. soil

water
elinquished By vM) o

""

Dalelfii Received By Dat ime (1) ICP vletals - 6010A (Supenrace) ( Arsenic, Barium, Cadmium, Chromium, l.ead,
Vapor

/ ^
/ _

Q^
Q

Selenium, Silver); ICP hletals - 6010A (Supenrxce Add-On) (Beryllium, Copper, Nickel,r ^
.

r
Vanadium,Zincl;Mercury - 7471 - (CV); Chromium Hex - 7196 Oth«Solid

Tii ' B D ?imet lwnR i 6 E i 152 Olh«Liquldat« meRel i ^ y 1A
`K

Lve r ^a e rie
`Mii^

0, urop um- ,(2)GammaSpec-Complete(Amedcium-241,Cesium-137,Cobalt-
E 154 E 155i i

^
V

^

urop um- , um )urop -

Datc/fimeinquished Rer.eivedBy n / Datelfime

r^ ^^) ^
,`+W.t

^Wr

^'LVV^I
Ir•^^^`'4) /W^/' ('ty;^p

'^,y,SIWt
vlZ

' K^^
w.1

e DalNfime Receive DalNfime

113^ 30 3•`t4 04 ^
LABORATORY ReceivedBy Tille Date/1'ime

SECTION

FINAL SAMPLE Disposal Method Disposed By DateRimc

DISPOSITION



Eb RECRA
LabNet

a divis ion o f Recra Environmental, Inc.

Virtual Laboratories Everywhere

1213

Client : TNU-HANFORD B99-078
RFW# : 9909L008
SDG/SAF# : B99-078/H0517

METALS CASE NARRATIVE

:.•_lJ3i^d^^n'

Recra LabNet Philadelphia :..us IP;
Analytical Report

WO.# : 10985-001-001-9999-00
Date Received: 09-03-99

1. This narrative covers the analyses of 10 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary.

3. All analyses were performed within the required holding times.

4. The cooler temperature has been recorded on the Chain ofCustody.

5. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%

control limits (80-120% for Mercury).

6. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less than
the PQL).

7. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL) or samples greater than 20X MB value). Refer to the
Inorganics Method Blank Data Summary.

8. All ICP Interference Check Standards were within control limits.

9. All laboratory control samples (LCS) were within the laboratory control limits. Refer to the
Inorganics Laboratory Control Standards Report.

10. All matrix spike (MS) recoveries were within the 75-125% control limits. Refer to the
Inorganics Accuracy Report.

11. The duplicate analysis for 1 analyte was outside the 20% Relative Percent Difference (RPD)
control limits. Refer to the Inorganics Precision Report.

The results prsarted in this repowt relate only to the xnelylical tasting and candifionv ofthehsartqdcs at Rceipt and during atomge. All pages of this ^epwt z^e integral parb

ofthe anxlytical data 1Laefore, dus report sMdd only be xcpmduccd in its adiaty of p/^ P.S.

208 Welsh Pool Road • Lionville, PA 19341-1333 •(610) 280-3000 • Fax (610) 280-3041



12. For the purposes of this report, the data has been reported to the Instrument Detection Limit

(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a

region of less-certain quantification.

J. Michael Taylor
Vice President
Philadelphia Analytical Laboratory
Ha WOms

(113,

o-c-0%5
Date

002



METALS METHOD,GLOSSARY

The following methods are used as reference for the digestion and analysis of samples contained within this

Recra Lot#: 9 C'OQLDO^,

Leaching Procedure: _1310 _1311 _1312 _Other:

CLP Metals - Digestion and . Analysis Methods: _ILM03.0 _ILM04.0

Metals Digestion Methods: _3005A _3010A _3015 _3020A 4050A 3051 _200.7 _SS17

Other•

Metals Analysis Methods

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Nickel
Potassium
Rare Earths
Selenium
Silicon
Silica
Silver
Sodium
Strontium
Thallium
Tin
Titanium
Uranium
Vanadium
Zinc :
Zirconium

SW846
6010B
601011 70415

t
c OB 7060A 5

0B
;/60108

6010B
6010B^

,/a010B _7131A 5
IOB

26010B _71915
,Kfi I0B

26010B _72115
010B
010B26 _74215
6010B _7430 °
6010B
6010B /
7470A 3 a/7471A 3

10B
Z6010B

6010B 7610°
^10B'
1/ 6010B 77405

6010B'
=B

OlOB _77615
6010B _7770 °
6010B
6010B 7841
6010B
6010B

^010B'
^6010B
i/ 6010B

6010B'

EPA
200.7
200.7 204.2
200.7 206.2
200.7
200.7
200.7
200.7
200.7 _213.2
200.7
200.7 218.2
200.7
200.7 220.2
200.7
200.7 239.2
200.7
200.7
200.7
245.1 Z 245.5 2
200.7
200.7
200.7 258.1 °
200.7'
200.7 270.2
200.7
200.7
200.7 272.2
200.7 °273.1
200.7
200.7 _279.2

200.7
200.7
200.7

200.7
200.7
200.7

STD MTD

3113B

3113B

3113B

_200.9

EPA
OSWR

1620

1620

1620

1620
1620

1620

1620

USATHAMA
99
99
99
99
99
99
99
99
99

_SS17

99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99
99

Other: Method:

L-^^M-0m - 003



METHOD REFERENCES AND DATA QUALIFIERS

DATA QUALIFIERS

U Indicates that the parameter was not detected at or above the reported limit. The
associated numerical value is the sample detection limit.

* = Indicates that the original sample result is greater than 4x the spike amount added.

ABBREVIATIONS

MB = Method or Preparation Blank.
MS = Matrix Spike.
MSD = Matrix Spike Duplicate.
REP = Sample Replicate
LCS = Laboratory Control Sample.
NC = Not calculated.

ANALYTICAL METAL METHODS

1. Not included in the method element list.

2. Mddified Hg: Hg1 and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, 0.1 grams of sample is taken to a final volume of 50 mL (including all
reagents).

Modified Hg: Hgl and Hg2 require less total volume of digestate due to the
autosampler analysis. Sample volumes and reagents for mercury determinations in
water and soil have been proportionately scaled down to adapt to this semi-
automated technique. The sample volume used for water analysis is 33 mL. For
soils, three 0.1 gram of sample is taken to a final volume of 50 mL (including all
reagents).

4. Flame AA.

Graphite Furnace AA.

RFW 21-21L-033/N-10/96

004



Recra LabNet - Lionville

INORGANICS DATA SLRBIARY REPORT 10/01/99

CLIRNT: TNO-KANFORD 899-078 RECRA LOT #: 9909L008

WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE SITR ID ANALYTR RESULT UNITS LIMIT FACTOR

..:. ........ ...................

-001 BOW9KO

. .......................

Silver, Total

........

0.10 u

......

MG/KG

..........

0.10

.. .

1.0

Arsenic, Total 2.7 MO/KO 0.34 1.0

Barium, Total 70.3 MG/KG 0.03 1.0

Beryllium, Total 0.32 MO/KO 0.01 1.0

Cadmium, Total 0.19 MO/KO 0.03 1.0

Chromium, Total 11.0 MG/KG 0.08 1.0

Copper, Total 12.7 MO/KO 0.12 1.0

Mercury, Total 0.02 MO/KO 0.02 1.0

Nickel, Total 10.7 MO/KO 0.12 1.0

Lead, Total 4.7 MG/KG 0.22 1.0

Selenium, Total 0.46 MO/KO 0.38 1.0

Vanadium, Total 39.1 MO/KO 0.06 1.0

Zinc, Total 49.9 MO/KO 0.08 1.0

-002 BOW9K1 Silver, Total 0.11 u MO/KO 0.11 1.0

Arsenic, Total 3.3 MO/KO 0.35 1.0

Barium, Total 75.1 MO/KO 0.03 1.0

Beryllium, Total 0.36 MO/KO 0.01 1.0

Cadmium, Total 0.17 MO/KO 0.03 1.0

Chromium, Total 12.0 MO/KO 0.08 1.0

Copper, Total 14.2 MO/KO 0.13 1.0

Mercury, Total 0.02 MO/KO 0.02 1.0

Nickel, Total 11.7 MO/KO 0.13 1.0

Lead, Total 5.0 MG/KG 0.22 1.0

Selanium, Total 0.39 u MO/KO 0.39 1.0

Vanadium, Total 40.0 MO/KO 0.06 1.0

Zinc, Total 44.3 MG/KG 0.08 1.0

50fl)



Recra LabNat - Lionvilla

INORGANICS DATA SOMMARY REPORT 10/01/99

CLIENT: TND-HANPORD B99-078 RECRA LOT #: 9909L008

WORK ORDER: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTR RESULT

•.......

UNITS

e.....

LIMIT

n:.n.....

FACTOR

.ev.....
.....sn ...................

-003 BOW9K2

. .....s........v......s.

Silver, Total 0.11 u MO/KO 0.11 1.0

Araanic, Total 2.8 MO/KO 0.36 1.0

Barium, Total 87.0 MO/KO 0.03 1.0

Beryllium, Total 0.35 MG/KG 0.01 1.0

Cadmium, Total 0.10 MG/KG 0.03 1.0

Chromium, Total 13.7 MG/KG 0.09 1.0

Copper, Total 21.0 MO/KO 0.13 1.0

Mercury, Total 0.03 MG/KG 0.02 1.0

Nickal, Total 11.4 MG/KG 0.13 1.0

Lead, Total 6.2 MO/KO 0.23 1.0

Selenium, Total 0.46 MG/KG 0.40 1.0

Vanadium, Total 41.3 MO/KO 0.06 1.0

Zinc, Total 42.7 MO/KO 0.09 1.0

-004 80W9K3 Silver, Total 0.12 u MO/KO 0.12 1.0

Araenic, Total 2.9 MG/KG 0.38 1.0

Barium, Total 127 MO/KO 0.03 1.0

eeryllium, Total 0.37 MG/KG 0.01 1.0

Cadmium, Total 0.06 MG/KG 0.03 1.0

Chromium, Total 13.1 MG/KG 0.09 1.0

Copper, Total 15.9 MO/KO 0.14 1.0

Mercury, Total 0.02 MG/KG 0.02 1.0

Nickel, Total 12.0 MO/KO 0.14 1.0

Lead, Total 6.8 MG/KG 0.24 1.0

Selanium, Total 0.43 u MG/KG 0.43 1.0

Vanadium, Total 30.0 MO/KO 0.07 1.0

Zinc, Total 38.5 MO/KO 0.09 1.0

6In



Recra LabNet - Lionville

INOROANICS DATA SIIDDfARY REPORT 10/01/99

CLIRNT: TtN-NANFORD B99-078 RRCRA LOT d: 9909L008

WORK ORDER: 10985-001-001-9999-00

RRPORTINO DILUTION

SAMPLR SITE ID ANALYTE RESULT

.

UNITS

.

LIMIT FACRVR

......ss ...................

-005 80W9K4

. .......................

Silver, Total

......

0.1 U

ss....

MO/RO

..........

0.1

........

1.0

Araenic, Total 5.5 MO/KO 0.33 1.0

Barium, Total 107 MO/KO 0.03 1.0

Beryllium, Total 0.51 MO/KO 0.01 1.0

Cadmium, Total 0.08 MO/KO 0.03 1.0

Chromium, Total 13.1 MG/KG 0.08 1.0

Copper, Total 18.3 MO/KO 0.12 1.0

Mercury, Total 0.02 MO/KO 0.02 1.0

Nickel, Total 13.5 MO/KO 0.12 1.0

Lead, Total 10.3 MO/KO 0.21 1.0

Selenium, Total 0.37 u MO/KO 0.37 1.0

Vanadium, Total 37.2 MO/KO 0.06 1.0

Zinc, Total 46.9 MO/KO 0.08 1.0

-006 BOW9K5 Silver, Total 0.08 U MG/KG 0.08 1.0

Araeaic, Total 2.5 MO/KO 0.28 1.0

Barium, Total 66.0 MO/KO 0.03 1.0

Beryllium, Total 0.34 MO/KO 0.008 1.0

Cadmium, Total 0.11 MO/KO 0.03 1.0

Chromium, Total 3.7 MO/KO 0.07 1.0

Copper, Total 13.0 MO/KO 0.10 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Nickel, Total 8.5 MG/KG 0.10 1.0

Lead, Total 2.4 MO/KO 0.18 1.0

Selenium, Total 0.56 MG/KG 0.31 1.0

Vanadium, Total 54.5 MO/KO 0.05 1.0

Zinc, Total 41.3 MO/KO 0.07 1.0

pn^7



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 10/01/99

CLIRNT: TND-RANFORD B99-078

WORK ORDRR: 10985-001-001-9999-00

RECRA LOT k: 9909L008

REPORTING DILUTION

SAMPLR SITE ID ANALYTR RESULT UNITS LIMIT FACTOR

..u.a.. .a.....sn....v

-007 B0W9K6

v.... .v..v.....v.........

Silvar, Total

v.....s

0.09 U

..v..

MO/KO

...v..v...

0.09

....n.e•

1.0

Arsenic, Total 2.8 MO/KO 0.29 1.0

Barium, Total 64.0 MO/KO 0.03 1.0

Beryllium, Total 0.39 MG/KG 0.009 1.0

Cadmium, Total 0.07 MO/KO 0.03 1.0

Cbromium, Total 6.7 MG/KG 0.07 1.0

Copper, Total 16.4 MO/KO 0.11 1.0

Mercury, Total 0.02 u MG/KG 0.02 1.0

Nickel, Total 7.6 MO/KO 0.11 1.0

Lead, Total 4.9 MG/KG 0.19 1.0

Selenium, Total 0.64 WHO 0.33 1.0

Vanadium, Total 36.2 MG/KG 0.05 1.0

Zinc, Total 37.3 MG/KG 0.07 1.0

-008 BOW9K7 Silver, Total 0.10 u MO/KO 0.10 1.0

Araanic, Total 3.1 WHO 0.34 1.0

Barinm, Total 73.7 MO/KO 0.03 1.0

Beryllium, Total 0.33 MG/KG 0.01 1.0

Cadmium, Total 0.09 MO/KO 0.03 1.0

Chromium, Total 7.1 MG/KG 0.08 1.0

Copper, Total 14.4 MO/KO 0.12 1.0

Mercury, Total 0.02 u MO/KO 0.02 1.0

Nickel, Total 9.3 MO/KO 0.12 1.0

Lead, Total 4.2 MO/KO 0.22 1.0

Selenium, Total 0.56 MG/KG 0.38 1.0

Vanadium, Total 53.3 WHO 0.06 1.0

Zinc, Total 43.3 MO/KO 0.08 1.0

80In



Recra LabNet - Lionville

INORGANICS DATA SUMMARY REPORT 10/01/99

CLIENT: TND-BANPORD B99-078

WORK ORDER: 10985-001-001-9999-00

SAMPLE SITE ID

009

-010

RECRA LOT #: 9909L008

REPORTING DILUTION

ANALYTR RESULT UNITS LIMIT FACTOR

.vvv..v.....av....

Silver, Total

...ve

0.08 u

......

MO/KO

v....o.a.

0.08

........

1.0

Araenic, Total 3.6 MG/KG 0.27 1.0

Barium, Total 68.2 MG/KG 0.02 1.0

Beryllium, Total 0.33 MO/KO 0.008 1.0

Cadmium, Total 0.03 MG/KG 0.02 1.0

Chromium, Total 6.2 MG/KG 0.07 1.0

Copper, Total 15.1 MO/KO 0.1 1.0

Mercury, Total 0.02 MO/KO 0.02 1.0

Nickel, Total 8.3 MG/KG 0.1 1.0

Lead, Total 4.2 MO/KO 0.17 1.0

Selenium, Total 0.44 MG/KG 0.30 1.0

Vanadium, Total 41.4 MO/KO 0.05 1.0

Zinc, Total 38.6 MO/KO 0.07 1.0

BOW9K8

BOW9L9 Silver, Total 0.08 u MG/KG 0.08 1.0

Araevic, Total 2.7 MG/KG 0.25 1.0

Barium, Total 58.6 MO/KO 0.02 1.0

Beryllium, Total 0.33 MO/KO 0.008 1.0

Cadmium, Total 0.02 u MO/KO 0.02 1.0

Chromium, Total 5.9 MO/KO 0.06 1.0

Copper, Total 13.2 MO/KO 0.09 1.0

Mercury, Total 0.02 MO/KO 0.02 1.0

Nickel, Total 7.8 MO/KO 0.09 1.0

Lead, Total 4.3 MG/KG 0.16 1.0

Salenium, Total 0.44 MO/KO 0.28 1.0

Vanadium, Total 42.3 MO/KO 0.05 1.0

Zinc, Total 36.4 MO/KO 0.06 1.0

009



Recra LabNet - Lionville

INORGANICS METHOD BLANK DATA SDMMARY PAGE 10/01/99

CLIENT: TNO-NANPORD B99-078 RECRA LOT #: 9909L008

WORK ORDRR: 10985-001-001-9999-00

REPORTING DILUTION

SAMPLE SITE ID ANALYTB RESULT UNITS LIMIT FACTOR

...oa• ..n.......e....vv..

BLANKI 99L0654-M81

......u..v...........

Silver, Total

........

0.10 u

......

MO/KO

..........

0.10

e.....v

1.0

Arsenic, Total 0.33 u MO/KO 0.33 1.0

Barium, Total 0.04 MO/KO 0.03 1.0

Beryllium, Total 0.01 u MO/KO 0.01 1.0

Cadmium, Total 0.03 U MO/KO 0.03 1.0

Chromium, Total 0.08 u MG/KG 0.08 1.0

Copper, Total 0.12 u MO/KO 0.12 1.0

Nickel, Total 0.12 u MG/KG 0.12 1.0

Lead, Total 0.21 U MO/KO 0.21 1.0

Selenium, Total 0.37 U MO/KO 0.37 1.0

Vanadium, Total 0.06 u MO/KO 0.06 1.0

Zinc, Total 0.08 u MG/KG 0.08 1.0

BLANKI 99C0278-MSI Mercury, Total 0.02 U MO/KO 0.02 1.0

010



Recra LabNet - Lionville

INOROANICS ACCURACY REPORT 10/01/99

CLIENT: TNU-HANFORD B99-078

WORK ORDRR:,10985-001-001-9999-00

SPIKED INITLAL

SANPLB SITR ID ANALYTR SANPLB

v ....v.

RESULT

......a....... ......vxva...vva.. ....vu.....vns....

-001 BOW9KO Silver, Total 4.7 0.10

Areeaic, Total 197 2.7

Barium, Total 268 70.3

Berylliam, Total 5.1 0.32

Cadmium, Total 5.0 0.19

Chromium, Total 31.6 11.0

Copper, Total 37.8 12.7

Mercury, Total 0.19 0.02

Nickel, Total 58.6 10.7

Lead, Total 52.9 4.7

Selenium, Total 190 0.46

Vanadium, Total 93.8 39.1

Ziac, Total 98.2 49.9

R8CRA LOT #: 9909L008

SPIKED DILUTION

AMOUNT %RECOV FACIVR(SPK)

...... v

5.3

svee

88.7

.vav....

1.0

212 92.0 1.0

212 93.6 1.0

5.3 90.1 1.0

5.3 90.7 1.0

21.2 97.2 1.0

26.4 95.1 1.0

0.15 109.1 1.0

52.9 90.5 1.0

52.9 91.1 1.0

212 89.8 1.0

52.9 103.4 1.0

52.9 91.3 1.0

oil



Raera LabNet - Lionville

INOROANICS PRRCISION REPORT 10/01/99

CLIENT: 1N0-NAMPORD B99-078

WORK ORDER: 10985-001-001-9999-00

RBCRA LOT #: 9909L008

SAMPLE SITE ID ANALYTE

....... •...e.....s...v.... ...a...u.....an....s..

-001R8P BOW9KO Silvar, Total

Arsenic, Total

Barium, Total

Baryllium, Total

Cadmium, Total

CLromium, Total

CoPPar, Total

Marcury, Total

Nickal, Total

Laad, Total

Salanium, Total

Vanadium, Total

Zinc, Total

INITIAL DILUTION

RESULT REPLICATE RPD PAC1'OR(REP)

•....v.

0.10u

•.n....z.

0.10u

...a..v

NC

sv.........

1.0

2.7 2.8 3.6 1.0

70.3 72.9 3.6 1.0

0.32 0.30 7.8 1.0

0.19 0.20 5.2 1.0

11.0 12.5 12.8 1.0

12.7 14.2 11.2 1.0

0.02 0.02 5.4 1.0

10.7 11.9 10.6 1.0

4.7 5.3 12.0 1.0

0.46 0.39u 11C '^0 1.0

39.1 41.0 4.7 1.0

49.9 51.2 2.6 d̂'I^,'^J 1.0

012



Recra LabNet - Lionville

INOROANICS LABORATVRY CONTROL STANDARDS REPORT 10/01/99

CLIENT: TND-NANFORD 899-078 RECRA LOT p: 9909L008

WORK ORDER: 10985-001-001-9999-00

SPIKED SPIKED

SAMPLE SITE ID ANALYTR SAMPLE AMOUNT UNITS %RECOV

:....ss e.v...a.e.....u....

LCS1 99L0654-LC1

.u.u.....u.=..uss

Silver, LCS

v. ....u.

49.0

....:.

50.0

.....s

MO/KO

......

98.0

Areeaic, LCS 960 1000 MO/KO 96.0

Barium, LCS 493 500 MG/KG 98.6

Seryllium, LCS 24.3 25.0 MO/KO 97.2

Cadmium, LCS 24.3 25.0 MG/KG 97.2

Chromium, LCS 49.7 50.0 MO/KO 99.4

Copper, LCS 123 125 MO/KO 98.6

Nickel, LCS 195 200 MG/KG 97.6

Lead, LCS 242 250 MO/KO 97.0

Selenium, LCS 937 1000 MO/KO 93.7

Vanadium, LCS 252 250 MG/KG 100.7

Zinc, LCS 96.0 100 MO/KO 96.0

LCS1 99C0278-LC1 Mercury, LCS 1.1 1.0 MO/KO 109.5

01.3



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNII-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT #:9909L008

CLIENT ID /ANALYSIS RFW It MTX PREP It COLLECTION EXTR/PREP ANALYSIS

BOW9KO

SILVER, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

SILVER, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99
SILVER, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99
ARSENIC, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99
ARSENIC, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99
ARSENIC, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 001 REP S 99LO654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99
CHROMIUM, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99
COPPER, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99
COPPER, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 001 S 99C0278 09/01/99 09/24/99 09/27/99

MERCURY, TOTAL 001 REP S 99C0278 09/01/99 09/24/99 09/27/99

MERCURY, TOTAL 001 MS S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

NICKEL, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99
NICKEL, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

014



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNO-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT # :9909L008

CLIENT ID /ANALYSIS RFW It MTX PREP # COLLECTION EXTR/PREP ANALYSIS

VANADIUM, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 001 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 001 REP S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 001 MS S 99L0654 09/01/99 09/24/99 09/29/99

BOW9K1

SILVER, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99
COPPER, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 002 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 002 S 99L0654 09/01/99 09/24/99 09/29/99

BOW9K2

SILVER, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 003 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 003 S 99L0654 09/01/99 09/24/99 09/29/99

BOW9R3

SILVER, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

015



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT # :9909L008

CLIENT ID /ANALYSIS RFW# MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ARSENIC, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 004 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD; TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 004 S 99L0654 09/01/99 09/24/99 09/29/99

B0W9K4

SILVER, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 005 5 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIIIM, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 005 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 005 S 99L0654 09/01/99 09/24/99 09/29/99

B0W9K5

SILVER, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 006 S 991.0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

016



Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANFORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT # : 9909L008

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

MERCURY, TOTAL 006 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 006 S 99L0654 09/01/99 09/24/99 09/29/99

B0W9K6

SILVER, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAL 007 S 991.0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 007 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 007 S 99L0654 09/01/99 09/24/99 09/29/99

B0W9K7

SILVER, TOTAL 008 S 991.0654 09/01/99 09/24/99 09/29/99

ARSENIC, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

BARIUM, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

BERYLLIUM, TOTAI. 008 S 99L0654 09/01/99 09/24/99 09/29/99

CADMIUM, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

CHROMIUM, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

COPPER, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

MERCURY, TOTAL 008 S 99C0278 09/01/99 09/24/99 09/27/99

NICKEL, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

LEAD, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

SELENIUM, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

VANADIUM, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

ZINC, TOTAL 008 S 99L0654 09/01/99 09/24/99 09/29/99

01.7
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Recra LabNet - Lionville Laboratory

INORGANIC ANALYTICAL DATA PACKAGE FOR

TNU-HANPORD B99-078

DATE RECEIVED: 09/03/99 RFW LOT #:9909L008

CLIENT ID /ANALYSIS RFW # MTX PREP # COLLECTION EXTR/PREP ANALYSIS

ARSENIC, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

BARIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

BARIUM, TOTAL ME1 S 99L0654 N/A 09/24/99 09/29/99

BERYLLIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

BERYLLIUM, TOTAL ME1 S 99L0654 N/A 09/24/99 09/29/99

CADMIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

CADMIUM, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

CHROMIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

CHROMIUM, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

COPPER LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

COPPER, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

MERCURY LABORATORY LC1 BS S 99C0278 N/A 09/24/99 09/27/99

MERCURY, TOTAL MB1 S 99C0278 N/A 09/24/99 09/27/99

NICKEL LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

NICKEL, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

LEAD LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

LEAD, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

SELENIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

SELENIUM, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

VANADIUM LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

VANADIIIM, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

ZINC LABORATORY LC1 BS S 99L0654 N/A 09/24/99 09/29/99

ZINC, TOTAL MB1 S 99L0654 N/A 09/24/99 09/29/99

01.9
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Collector Company Contact Telephone No. Project Coordinator
Price Code 8N Data Turnaround

Bowers/Porter/Nielson Chris Cearlock 372-9574 RENT, Sl

Project Designation . Sampling Location AF No. 45 Days
200 Area Source characterization - 200-CW-1 OU GP-12 B99-078

Ice Chest No. ) /^
C^'^"-(

(0
'" b^7-3

Field Logbook No.
EL-1511

Method of Shipment
^.gev-veMdo- piN Z Oti;

Shipped To OfTsite Property No. Bill of Lading/Air Bill No.

IS
COA ^^C C ^.! (e l r

POSSIBLESAMPLEf1AZARDS/REMARKS CoolnC None
Preservation

Type of Container
aG aG

No. of Container(s)
I I.

Specialflandlingand/orStorage Volume
500mL I000mL

Seeikm(1)in Saitem(2)in
Speciel Spefral

SAMPLE ANALYSIS
bntmCtlUnS. binm<tlUm.

Sample No. Matrix • Sample Date Sample Time .^ .

BOW9KO Soil ¢^ ^ q a 7 s ;••7' e w

B0W9K7 Soil - "^ 6 7 10 jr• t W

BOW9K2 Soil p° • 6 7 3 ^ /, ) r! wA
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p
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-078=107 Page 2 of ^3'^^

^7sf°!-9t

Collector Company Contact Telephone No. Project Coordinator
Price Code $N Data Turnaround

BowerslPorter/Nielson Chris Cearlock 372-9574 RENT, Si

Project Designation SampiingLocation AFNo. 45 Days
200AreaSourcecharacterization-200-CW-IOU GP-12 B99-078

Ice Chest No.
3 le,

Field Logbook No.
EL-1511

Method of Shipment
-R'^"t'efiiefoQ^fJot^ .(,^(,^ru,Q. r•^S`^
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Preservation -

Type of Container
aG aG

No. of Container(s)
I I

Special Handling and/or Storage Volume
500mL IoOOmL

see aem (l)in See irem (z) in
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